Pharmacologic characterization of the muscularis mucosae in three regions of the rabbit colon.
The aim of the present in vitro study was to provide information on the pharmacologic properties of the muscularis mucosae in three regions of the rabbit colon. Proximal muscularis mucosae exhibited spontaneous contractions whose frequency was independent of endogenous acetylcholine. In the mid and distal colon, spontaneous contractile frequencies were depressed by atropine and enhanced by eserine. Muscularis mucosae from all regions responded to acetylcholine, ADP, AMP, ATP, bradykinin, histamine, methoxamine, substance P, vasoactive intestinal polypeptide but not cholecystokinin octapeptide or gamma-aminobutyric acid. Low concentrations of norepinephrine caused propranolol-sensitive relaxations of proximal colonic muscularis mucosae whereas high concentrations evoked phentolamine-sensitive contractions. In the mid and distal colon, norepinephrine caused relaxations which were poorly antagonized by propranolol. Proximal colonic muscularis mucosae responded to electrical stimulation with an atropine- and tetrodotoxin-sensitive "on contraction." Responses from the mid and distal colon were tetrodotoxin-sensitive and consisted of an atropine-sensitive "duration contraction" followed by a propranolol-insensitive "off relaxation" which was not mediated by prostaglandin synthesis, a purine, or vasoactive intestinal polypeptide. These data suggest that the rabbit colonic muscularis mucosae possesses alpha-1 adrenoceptors, histamine H1, muscarinic, P2 purinoceptors and beta adrenoceptors. However, their relative importance and the nature of the intrinsic innervation suggests considerable specialization of this muscle layer in different regions of the rabbit colon.